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(54) KOHCTPYKUHfl 3A&OH CKBAXHHbl 
(57) H3o6peTeHne othocwtcp k KOHCTpyKuuw 
CKB3MHHU. Ue/ib - yMeHbiueHne TpyAoeMxo- 
cm pa6oT. noc/ie 6ypeHw« cKBaaoiMbJ no 
KpOB/iw npOAYKTHBHoro o6beiaa 4 cnycKaK)T 
3Kcn/iyaTauM0HHyio iconoMHy 1 n ueMeHTwpy- 
iot ee. J\si\ee ocymecTB/iaKH 6ypeHwe npo- 
AyxTUBHOro o6beKTa 4 aoaotom. AnaweTp 
KOTOporo MeHbiue BHyTpeHHero AwaMeipa 
3Kcn/iyaTauviOMMO^ ko/iohhw 1. nocne Mero 
pacujMp«K)T ee p33abm*hwmm pacwwpwTe- 
nflMM. Bwno/iHfliOT pa6oTbi no M3Mepemi>o 
<{>aKTMMecKoro A^aMeTpa ctbo/13 CKBa^uMw. 
Co6wpaK>T nep<t>opnpoBaMMyio o6caAnyK) ko- 
noHHy (nOK) Tpy6 3 M3 Meta/i/ia c naM«Tb»o 
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Uiiminnpu i »eCKOM ftopMw c napynoiUM f\i\a- 
MCTpoM. paBubiM nuaweTpy pacunipcHiioro 
cieona CKoaxnnw. u dhytpchmmm flnoMCTpoM 
eonbiuc oHyTpeHHcroflnaMCTpa 3Kcnny3T3Mw- 
ohmovi KOnOMHw. llepcA cnyCKOM b cxnaxmiy 



nOK 3 npiVlO>OT «|)OpMy C MO"CpCMMbiMH p33- 
Me p tV . U i. o6ecnc i mon»ouinMti cnoGoAHbm 
cnyCK oc n unicpisa/i 3aneramin npoAY»<™DMO- 
ro oGbCKTa 4. B 3tom maepuane nOK 3 narpe- 

B3K)T AO BOCCTDHODneHUn «t)OpMM. 4 »n. 



l/l3o6peTeMne othocutca k nc<J>Tera30AO- 
6wmc w MOxeT 6biTb ncnonb30Bano npn crpo- 
MTenbCTBe cxBaxuM. 

H3BCCTH3 KOHCTpyKUllfl 33G0fl CKBaKUHbl. 

o»cnK)M3ioiuan 3Kcn/iyaTamiOMHyK) KOJioiuty. 
cnymcHHyjOAO Kpoo/w npOAyKTvionoro oGbex- 
Ta. noTadHyK) KO/iOHHy c ncp<t>optipoBaiiHbiMu 
OTeepCTuflMn (mcn«Mn). ycTanoBnenHy»o npo- 

TM8 npOAVKTUBMOrOOObOKTa. npu 3TOM H3py*<- 

Hwii Anaweip noTaiiMOn xonoHnw Menbwe 
AMOMOTpa doo/ia CKunxi-Hbi, a noc/ieAHn* 
Meiibujo rsityTpoMM^ro A^OMOTpa 3KcnnyaTa- 

Osr-w:, a A'3>»hc:i KOHCTpyKtinn 33G0fl 
3nyTpemui* A^aMOTp noxauMOrt ncp4»opiipo- 
aanMOi'i Kor.OHMw cvtuecTBenMO MCiibtiie BityT- 
ocH<jro A^aMeTpa axcnnyaTaunoHHOi/i 
iccnoHHbi moonpeAe/iaeT HU3Kyio npo/iyKTUB* 
h.^tk cKttn:KiiHu u 33TpyAnnoT oe oGcny*wna- 
huo " O.J»;iv«3Tn:;iuO 

M^;i;v*vtn KOru.u'.'noro 3.*i30pa Aaone- 
MiiC -ia ClCiiK*/ CKB.iacnMti u mooucccc cc 3KC 
r.^.a:auii^ yMCiu.iuaeTC* h co openeHeM 
npiKfBonbM3fl 30!<a c-Ga^nnw pa3pyujaeTC*. 
noc.^c;u«ec tskjkc npuBOA"* k p33pyujCHU»o 
ncTatiMnCi xonoHHu. 

HanGonee 6nn3Ka k npeAnaraeMoCi kohct- 
py*ai/^ CKoa>KMiibi. 0K,ni0MaK)iu3« 3KcnnyaT3- 
Uhohm/O <o/iOHHy. cnyu4eHMyK) AO Kpoonw 
npoAyKTMBMoroo6beicTa.pacujnpenMMWCTBO/i 
cxoattumj b nHiepBD/ic 3anera»uifl npoAY<- 
TiiBnoro oGbCKTa. n0T3MHy»c nep^opupoBan- 
nyK> KonOHHy oocaAHbix rpyG. ycTanonneiiHyK) 
npomouHiepBana 3a/ier3nwa npoAy*™oHoro 
o6bCKia. npu stom npeAY»pe*flCMw«i paa- 
pyujenun nnaCTa KC/ibqCRoe npodpaHCTBO 3a 

nOTawiHOM KO/10HH(H1 H3Gl1BaK)T rpaBUWHO- 

necsaubiM «j»i/ibTpoM. l/l3necmao k o m c t py k ■ 
mm cxeaxitHU o6naAaeT cneAy*ointiMM 
HeAOdaTKaMn: BbicoKa tpyaocmkoct b paOoT 
no C03AanviK) rpaouMMO-necMaMoro <t>nnbTpa; 
no Mepe 3Kcn/iyaTau^n rpaentiHO-nccHOMbiM 

4>H/lbTp 3aOHB3CTCfl M npOAy^TUOMOCTb CKB3- 

xmmw yMenbiuneTcn: Manwii n^aMefp nomw- 
how KonoHMbi onpeAcn^ct mh3k y to 
npoAyKTMBHOCTb CKBaMMHM n 3aipyAH«eT ee 
o6cny>KHBaHne n 3KcnnyaTnuuiO. 

Ue/ib vi306peTeHHP - yMCMbiuomuj ip/ao- 
Gmk.octh paOoT u yne/iHMOMnC npoiono/inwrnb- 

MQC7V1 CKBaMMHW. 



YKa3aHHafl uenb AOCTuraciCR tcm. ^ito b 

KOHCTpyKlUHl CKB3)KMHbl. BK/l »0' 3 K)lUCi1 3KC" 

n/iyaTaunoHHyio KO/ionHy. cnymeHHyK) AO 
KpoB/iM npoAyKTHBHoro o6beKTa. paciunpen- 
5 hum ctbo/1 cKBaxiiHbi a uHTCpoane 3aneraHH« 
npoAyKTHBHoro o6beKTa. nep^opupoBaHnyio 
KO/iOHHy. ycT3H0B/iCHnyK) nponm MHTepBana 
33nerannfl npoAy*FUBHoro o6beKTa. nep(})Opvi- 

pOB3HMa« KO/10HH3 oocaAHbix Tpy6 DbinO/lHCHa 

10 M3 Mcranna c naM«Tb»o, DOCCTaHaB/inBaK)incv1 
nepBOHSManbHyK) <t>opNiy nocne cnycKa ee b 
umepBan KpennenHfl. npuMCM Hapy>KHbui a"- 
dMeTp nep^opupoBaHHoii KOflOHHW 06C3AHWX 
Tpy6 nepnoH3ManbMort qvinnHApiviecKoCi <})Op- 

15 paaen A^aMeipy CTBona cKBa^nnw. a BuyT- 
peHHMM A^aMCTp 6onbiue BHyTpennero 
AuaMeipa 3Kcn/iyaTaunonHOM KO/iOHHbi. 

npMMunn Aev«CTBWfl Meianna c naM«Tbio 
33KnK)M3eTCfl b cneAyKjujeM. 

20 M3secTM0. hto MMGKDTcn MeTannnnecKuie 
cnnaow. y kotopmx noynpyrne Ae<t>opMauun 

nOnHCCTbK) B0CCTaM3BnMBaK)TC9 npvl CH9THW 

narpy3KH nnn Harpeaa, i.e. neTan/i, "BcnoMw- 
M3R"". npno6peTaeT npcwuiOK) ^opMy. 3to «o- 
25 senile. oGMapyxenHoe bo Mnorux mmctwx 
Meiannax, cn/iasax m MeTannnMCCKnx komho- 
3hum«x. Ha3biBaeTCfl a^exTOM naM«TM i>op- 

Mbt. 

Ha 4>nr. 1 npeACTaB/iena cxcMaiunecKM 
30 npcAnaraeMaa xoncTpyxunR 3aGo« CKBaxnnw: 
m3 <t>w\ 2 - cencHne A-A na 4>wr. 1: Ha ^nr. 3 - 
Ae<t>opMnpoB3HHaa nepeA cnycxoM a CKaaxM- 
ny noiatiHaa KonoHna: na ^ur. 4 - ceneMwe B-B 
Ha <t>nr. 3 (nanGonbUJuvi a^omctp noncpeMHoro 
35 ceMeHnn Ae1>opMvipoBaHHO^ Kononrbi mcmb- 
uie BHyTpennero ah^ m ctP3 3K.cnnyarauviOM- 

HOWI KO/lOHHbl). 

KoHCTpyxutifl 3a6on CKnaxuHbi BKnK)HaeT 
3xcn/iyaTauwoHHyK) KO/iOHHy 1 . paciunpOHnwii 

AO ctBOn 2 CKB3>xviHbi a MMTepB3nc 3ancrannfl 
npOAyKTHBHOto o6beKT3 4 n nep<t>opnpo83H- 
nyK) KO/iOHHy 3 oGcaAHbix TpyG. 

flocne 6ypeMv»9 cKBaxuHbi AO xponnu npo- 
AyKTurjMoro oGbeKTa 4 cnycK3»OT 3Kcn/iyaia- 

45 uMOMMyK) KonOMny 1 v\ ucmcm TnpyK)f ce. 
/la/iee ocyuiccranflioT Gypcmic npOAY^T^o" 0 " 
ro o6bCKTa 4 AonoTOM. Ananerp xOTOporo 
MCHbuie BMyipcMMero A"awcip;i 3Kcnny3Ta- 
UMOhhoii xonOMHW 1. nocno ncro paciuupflK)T 

50 cro p33ABti>:HWMti paciunpi"cn«Mn. Bwno/i- 
MflKJi paGorbJ no lUMCpCMHK) ^3KTiv<eCKOro 
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AiiaMeipa cioona CKnaxtnuJ. Co6up3K)T nep- 
<;>CpnpooannyK3 o0ca/\»yK) KOnOHny 3 Tpy6 H3 
Me^anna c nsMATbK) unnuH/ipuMecKow <t>opMw 
c HapyxHbiM AnaMCTpoM, paoHUM A^Meipy 

pOClunpCHMOroci 00/13 CKB3>KHMbJ. HepeA cny- 
ckom o CKoaxmiy nep(t>opupoB3HH0M KO/iOHHe 
3 npiwoT ct>opMy c nonepeMMWMn paaMepa- 
mii. o6ecne^nBaK)mnMii cooOoahuw cnycx ee 
g iHUCpDa/i 3a/ieraHns npOAy*™nHoro o6bex- 
ra 4. C ncNioiubK) DneKTpoMarpeoaTenn w/iw 
Apyr hm nyTGM ocymecTonnKDT Harpee CTep*HH 
c nnMRTbio AO pacneTHOi't TeMnepaiypu. npn 
3tom ciepxOHb c naMSTbK) ooccTanaBnHBaeT 
cdok) nepDOMaMa/)bny»o <J>opMy. 

fl p ti m e p. Bypemie poa 3Kcn/iyaTau«on- 
HyK) K.onoHHy ao rny6nHbi 2C00MOcyutecTB/ia»oT 
^o/iotom 0 215.9 mm. HayK33aHnyK)rny6nHy 
cn/CKaiCT 3rcnnyaT0uvioHHyio KO/ioHHy W3 
ipy5 0 168 mm c To/imwHOw 10 mm m ueMen- 
TtipyfOT. 3aneraK>intt* n:i>Ke npoAy*THBHbHi 
oOlckt pa3Gypnea»OT ao/iotom 0 145 mm ao 
npocKTMOvi r/iy6nnw 2020 m. 3aTeM ctbo/i 
CKBaxnMbi pacujnpn»OT pa3ABU*HWMw pac- 
LUiipiiTfMisr.H: AO A«3Meipa 0 250 mm. H3 
Meran/ia c nawsi i b*> M3roT3B/iweaK)T nep<t>opu- 
pooaHHyio KO/iOHiiy Aniiiiort L-22 m h p33Me- 
pawii di-148 mm. d2=250 mm. Ko/iohh y 
AC't'OpMiipyiOT. npnA3B nonepCMHOMy npo<t>- 
unio ovm na <t>wr. 4 c nanOonbiuMM A^aMeTpoM 
nonepeMMoro ce^eim* d3=^0 mm. HTOo6ecne- 
Hiioaei Konbuenow 3a3op. paisHufl 4 mm. c 
GuyTpeMHUM AuaMCtpOM DKcnnyaTaunoMMOii 
KO/iouHbJ 1 48 mm n. c/ieAoaaTenbuo. cbo6oa- 
ny»o Tp3McnopuipooKy noraiiHOfi ko/iohmw b 
nmepBa/i 3anerannfl npoAyxTuoitoro oSbexra. 
CnycxaKH /ie<i>opM.npo nanny*) *o/ionHy na 
KD&c/ie o CKBoxumy w ynopa c cc aaGoeM. 
B*n>owa«): CHCiewy ?.neKTpoMor pena. Hoc/ie 
QbiAeDAKH o TCHCHne onp^Ae/iCMHoro BpeMe- 
hh noTaiiHafl KO/iOHHa BoccTanaBnuBaer CBOK) 
nepBonaMn/ibHyK) un/HiH;ipiwccKy»o topMy c 
napy>:MbiM am^mctpom 250 mm. 

3K0H0MimeCK33 d4 ,, J , ck t wBuocTb ot oneA- 
pentip npoAnarac'-v.jrn TC*Mii'<?cKoru peiue- 



Hiifl onpeAe^seTCH AOno/HimcnbMWM acohtom 
CKBaxuMbi. no <})OpMy/ie /l ion km AeouT ckp.3- 
»cuhu Q o6paTHO nponopunonanex Mary 
pa/ibHOMy norapn4>My othoujchmvi paA^yca 
5 KOHTypa nuTaHMfl (R*) m pannyca CKBSxwHbi 
(r c ). Ha oCHOoaHMM vero npon3BOAMTenbHocTb 
Ckb3*cwhm c yBennMeMHbiM paAuycoM r c! npu 
npoMMx paBMbix ycnoBUflx onpcAenaeiCfl bw- 
pa^KCuneM 

10 

in «t 

Q i = Q ~7f J" 
In — 

15 

npuHUMaw Rk=200 m. r<-0.145 m, no/iyia- 

hdtQi=0.08Q. 

TaKMM o6pa30M. AOCTuraeTcn yoe/iiiHCHne 
nponaBOAMTe/ibHocTn 3a cmct pca/insauMn 
npeAnsraeMoro TexHviMCCKoro peiiiennq. 

OopMy/ia M3o6peT6HHfl 

KOMCTpyKUMfl 33609 CKB3)KHHW, BKnK)H3K)- 

25 ma« 3KcnnyaTaunOMHyio KO/iOHtiy. cnymeH- 
nyto AO k poont* npOAyxTMBHOro o6beKTa. 
pacuinpeHHbiM ctbo/i CKeaxuHw b uHTepaa/ie 
3aneraHvi» npoAyxTHBMoroo6beKTa. nep<t>opn- 
poaaHHyK) xonoHny o6c3AHbix Tpy6. yCTanOB- 
zieMHyio npoTMB MHrepeana 3a/icraHvi« 

npOAyXTMBMOrO 06bCKT3. OT/tHM3K)^30- 

c « reM. htj. c uenbK) yMeMbujennw tpyaocm- 
koctm pa60T \a yaennMeMHP npon3B0A"Te/ibHO- 

CTH CKBaXMHbl, nep4>OpnpOBaHH3« K0/10HH3 

oGcaAHbix Tpy6 Bbino/iHena M3 Meran/ia c na- 
MflTbK). BOCCTaHaB/iMBaK)meM nepBOHananb- 
HyK) <t>opMy noc/ic cnycKa b nmepBan 
Kpennentin. npn^eM Hapy^Mww A^aMeTp nep- 
<t>opMpoBaMHOvi KonoHHW o6caAHbix Tpy6 nep* 
40 BOHananbHOM qnnnHApuHecKOti <t>opMw paaeH 
AnaneTpy CTaona CKBa>KMHbi. a BMyipcHM 
AMSMeip 6onbiue BHyTpeHnero Ana^eTpa 3kc* 

n/iy3T3UH0HH0M KOHOHHW. 
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[1st page] 

(54) CONSTRUCTION OF A WELL 
BOTTOMHOLE 

(57) The invention relates to well 
construction. The aim is to make it less 
labor-intensive. After drilling the well 
down to the top of producing formation 
4, flow string 1 is lowered and 
cemented. Then producing formation 4 
is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after 
which it is reamed with underreamers. 
Operations are carried out to measure 
the actual diameter of the wellbore. A 
perforated casing 3 is assembled using 
pipes made from memory metal 
[abstract continued on 2nd page] 



[under columns 1 and 2, 1 st page] 
[see Russian original for figure] 
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Fig. 1 
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[Abstract, 2nd page, 2nd column] 



and of cylindrical shape, with outer 
diameter equal to the diameter of the 
reamed wellbore and inner diameter 
greater than the inner diameter of the flow 
string. Before it is lowered downhole, 



perforated casing 3 is given a shape with 
transverse dimensions allowing it to be 
lowered unhindered to the interval 
where producing formation 4 occurs. At 
this interval, perforated casing 3 is 
heated to restore its shape. 4 drawings. 
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The invention relates to oil and gas production and may be used in well construction. 

A bottomhole construction is known that includes a flow string lowered to the top of 
the producing formation, a flush string with perforated holes (slots) placed facing the 
producing formation, where the outer diameter of the flush string is less than the diameter of 
the wellbore, and the latter is less than the inner diameter of the flow string. 

However, in that bottomhole construction, the inner diameter of the flush perforated 
string is substantially less than the inner diameter of the flow string, which results in low well 
productivity and makes it difficult to service and operate. 

When annular clearance is present, the pressure on the wall of the well decreases 
during its operation, and over time the wellbore zone of the well caves in. The latter also leads 
to failure of the flush string. 

The well construction closest to the proposed approach includes a flow string lowered 
to the top of the producing formation, a reamed wellbore in the interval where the producing 
formation occurs, a flush perforated casing placed facing the interval where the producing 
formation occurs, where to avoid caving of the formation, the flush string — borehole annular 
space is packed with a gravel — sand filter. The known well construction has the following 
disadvantages: very labor-intensive operations for making the gravel — sand filter; as 
operations proceed, the gravel — sand filter gets clogged and well productivity decreases; the 
small diameter of the flush string results in low well productivity and makes servicing and 
operation difficult. 

The aim of the invention is to make the operations less labor-intensive and to increase 
well productivity. 
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The aforementioned aim is achieved by the fact that in well construction including a 
flow string lowered to the top of the producing formation, a reamed wellbore in the interval 
where the producing formation occurs, and a perforated string placed facing the interval 
where the producing formation occurs, the perforated casing is made of memory metal that 
recovers its original shape after it is lowered to the interval to be cased, where the outer 
diameter of the perforated casing for the original cylindrical shape is equal to the diameter of 
the wellbore, and the inner diameter is greater than the inner diameter of the flow string. 

The working principle of memory metal is as follows. 

It is known that there are metallic alloys which completely recover from inelastic 
deformations when the load is removed or they are heated, i.e., the metal "remembers" and 
takes on its previous shape. This phenomenon, observed in many pure metals, alloys, and 
metal composites, is called the shape memory effect. 

Fig. 1 shows schematically the proposed well bottomhole construction; Fig. 2 shows 
the A — A cross section in Fig. 1; Fig. 3 shows the flush string, deformed before lowering 
downhole; Fig. 4 shows the B — B cross section in Fig. 3 (the largest diameter of the 
transverse cross section of the deformed string is less than the inner diameter of the flow 
string). 

The well bottomhole construction includes flow string 1, reamed wellbore 2 in the 
interval where producing formation 4 occurs, and perforated casing 3. 

After the well is drilled down to the top of producing formation 4, flow string 1 is 
lowered and cemented. Then producing formation 4 is drilled with a bit of diameter less than 
the inner diameter of flow string 1, after which it is reamed with underreamers. Operations are 
carried out to measure the actual 
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diameter of the wellbore. Perforated casing 3 is assembled using pipes made from memory 
metal and of cylindrical shape, with outer diameter equal to the diameter of the reamed 
wellbore. Before it is lowered downhole, perforated casing 3 is given a shape with transverse 
dimensions allowing it to be lowered unhindered to the interval where producing formation 4 
occurs. An electric heater or other means is used to heat the memory metal piece up to the 
calculated temperature. Then the memory metal piece recovers its original shape. 

Example. Drilling to accommodate a flow string down to a depth of 2000 m is carried 
out with a 0 215.9 mm bit. A flow string made from 0 168 mm pipes with thickness 10 mm is 
run to the aforementioned depth and cemented. The producing formation occurring below is 
drilled out with a 0 145 mm bit to the planned depth of 2020 m, then the wellbore is reamed 
with underreamers up to a diameter of 0 250 mm. A perforated string is made up using 
memory metal, length L = 22 m and dimensions dj = 148 mm, 62 = 250 mm. The string is 
deformed and given a cross-sectional profile of the shape shown in Fig. 4, with largest 
diameter of the transverse cross section d3 = 140 mm, which provides annular clearance equal 
to 4 mm, with inner diameter of the flow string equal to 148 mm, and consequently 
unhindered conveyance of the flush string to the interval where the producing formation 
occurs. The deformed string is lowered downhole on a cable until it sets on the bottom. The 
electric heating system is switched on. After a certain holding period, the flush string recovers 
its original cylindrical shape with outer diameter 250 mm. 

The savings from adoption of the proposed design 
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is determined by the additional well production rate. According to the Dupuis fonnula, the 
well production rate Q is inversely proportional to the natural logarithm of the ratio of the 
external reservoir boundary radius (Rb) to the well radius (r w ), based on which the well 
productivity, with an increase in the radius r w i and all other conditions being equal, is 
determined by the expression 

IrA 

[sic- one of the r w j 's should be r w ] 

Assuming Rb = 200 m, r w = 0. 145 m, we obtain Qi = 0.08Q. 

Thus an increase in productivity is achieved by implementation of the proposed design. 
Claim 

A well bottornhole construction including a flow string lowered to the top of the 
producing formation, a reamed wellbore in the interval where the producing formation occurs, 
a perforated casing placed facing the interval where the producing formation occurs, 
distinguished by the fact that, with the aim of making the operations less labor-intensive and 
increasing the well productivity, a perforated casing is made from memory metal, which 
recovers the original shape after lowering to the interval to be cased, where the outer diameter 
of the perforated casing for the initial cylindrical shape is equal to the wellbore diameter, and 
the inner diameter is greater than the inner diameter of the flow string. 
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